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8/180/61/000/002/001/012 


2075/8535 
AUTHORS: — Kochnov, V, Ye. and Zlochevskaya, I. I. (Chelyabinsk) 
TITLE: On the Initial Stage of Plastic Deformation of 


Commercial Iron 


PERIODICAL: Isvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya 1 toplivo, 1961, No.2, pp.60-63 


TEXT: B. S. Kasatkin (Izv.AN 8$sR, OTN, Metallurgiya i 
toplivo, 1959, No.$, $9) found that in the early stages of 
deformation (6 = a-4%) slipping proceeds along numerous planes 
but only to a small extent. He identified three types of slip 
lines. N. S. Alferova et al. (Ref.2) obtained the first pictures 
of the surface of steel XIVHQT (Kh18N9T), which was deformed at 
700°C, In the work described in this paper the structure of the 
surface of low carbon steel specimens was investigated which was 
stretched at room temperature, Strips 10 to 12 mm wide, 0.5 om 
thick of steel (0.07% Cc, 0.37% Mn, 0.08% si, 0.04% Ni, 0.07% Cr) 
were reduced by means of a laboratory rolling stand to a thickness 
of 0.20 to 0.25 mm. After rolling, the strips were vacuus 
annealed at 700°C for 20 min and then subjected to slow cooling, 
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The annealed specimens were etched in a 15% solution of sulphuric 
acid for the purpose of cleaning the surface from traces of oxides. 
Specimens 85 to 90 mm long, 6 mm wide were cut from etched strips ani 
deformed with a critical reduction so as to obtain a coarse grain 
during the subsequent annealing. After this deformation, the 
specimens were polished in an electrolyte containing 68% ortho- 
phospherte acid and 12% chromium anhydride. The Pglishing time 
was to 5 min with a current intensity of 70 A/dm and an 
electrolyte temperature of 30-40°C. For metal vacuum deposition, 
the polished specimens were heated at a vacuum of 107" mam Hg, with 
an electric current, to 900°C and held at that temperature for 

5 to 6 min. During this time recrystallization took place and 
grain boundaries could be detected. The specimens were cooled by 
gradually reducing the intensity of the current flowing through 
them. Immediately after cooling, the specimens were stretched by 
the required value in a special rig. Prior to stretching, two 

thin transverse marks were made in the central part of the 
specimens spaced 18 to 22 m= apart. The accurate distance between 
the markings was measured with an accuracy of +0.001 am. For 
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studying the microstructure of the deformed metal by meana of an 
electron microscope, a carbon film was deposited in vacuum and then 
removed after chemical dissolution of the metal. The carbon film 
is strong and permits obtaining a picture of the relief of the 
surface of the deformed metal with a sufficiently high accuracy, 
Optical microscopes did not reveal any visible changes in the 
microstructure of specimens stretched by 0.25%, However, electron 


sections of the surface is local deformation observed in the form of 
thin discontinuous sli traces with little contrast of varying 

5. Electron microscopic studies of the 
surface of specimens stretched by 0.25-4% showed a very unifora 
and local plastic deformation in the initial stage. In the case of 
medium deformation (0.25% for a 20 ma gauge length) elementary 
displacements occurred inside the grains. On increasing the 
deformation, the character of the displacement processes remains the 
same but rougher sliding traces occur, which are obviously localized 
in grain fragments, as can be seen from microphotographs, which are ~~ 
reproduced in the paper. The following conclusions are arrived at: 
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1. Plastic deformation was observed in specimens of commercial iron 
subjected to stretching even if the deformation was in the elastic 
range; 

2. initially deformation is localized in zones which become wider 
during the further progress of deformation; 

3. deformed sections were observed in the neighbourhood of grain 
boundaries as well as in the body of the grain; 

h. it is assumed that displacement of rains relative to each other 
is due to their change in shape in view of slipping along numerous 
planes, even if the magnitude of the slipping 1s very small. 

There are 2 figures and 6 references: all Soviet, 


SUBMITTED: November 10, 1960 
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AUTHORS: Koohnov, V, Ye, , Zlochevekaya, I, I. 


TITLE: Eleotron-microscope study of the initial atage of plastio deformation 
of commercial tron 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 21, abstract 311% 
("Sb, nauchno-tekhn, tr, N.-i, in-t metallurgii Chelyab, sovnarkhozd’ 
1961, no, 3, 200 = 203) 


TEXT; An electron-microscope study was carried out of the initial stage of 
Plastic deformation of Fe containing 0.07% C, 0.37% Mn, 0,086 $1, Strips 10-12 
mm wide were cut out of a 0,5 mm thick sheet, then they were roled down to a 
thickness of 0,20 - 0,25 mm and thereupon annealed for 20 min at 700° in vacuum, 
After taking off the scale, specimens 85 - 90 mm long and 6 aa wide were cut out 
of the strips, then deformed by 6 = &% and subjected to eleotrolytic polishing lL” 
in phosphor-chrome electrolyte, ‘The polished specimens underwent recrystalliza- — 
tion annealing in a vacuum installation under current heating up to 860°C, After 
soaking at that temperature for 4 ~ 5 min the specimens were slowly cooled by 
reducing the current flowing through then, Iemediately after the annoaling the 
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@ of deformation was deterained 


from the distance between the lines specially marked on the surface of the speci- 


men with a base distance of 18 - 22 am, The e 


lectron-mioroscope investizations 


were carried out with the aid of carbon replicas separated out of the metal in a 
weak solution of HNO3. It 18 shown that specimens deformed by tension by 0,25 « 


1,26 have a very nonuniform and local characte 
initial stage (elongation by 0.25%) the plasti 
comparatively thin layers with respeot to aach 
elementary shears occur along a large number o 


r of plastic deformation, In the 

o deformation occurs by slipping of 

other by small distances. Such 

f planes and at low degrees of — 


deformation are localized in strips, The width of strips occuped by clonely _ 
situated slip lines is not uniform and varies between the ljaits of 0.5 - 7, 


The slip lines are oriented at various ang) es 


from O° to 90° with respect to the 


grain boundaries, The strips originate not only in the neighborhood of grain 


boundaries, but also in the middle of grains, 
the site of arising and the region of spread o 
determined by a combination of local atresses 


The hypothosis is anounced that 
f strips with thin slip lines is 
in the specimen and the corre« 


sponding orystallographio planes, As the deforsation increases, the nusber of 
elementary shears increases and at deformations of the order of 1 - 1.2% they 
already occupy @ considerable part of the grain surface, The sites of 


Card 2/3 


APPROVED FOR RELEASE: 09/18/2001 


CIA-RDP86-00513R000723520012-9" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520012-9 


8/137/62/000/00 3/117/191 
Electron-microscope study ,., 4060/4101 


termination of such sharper slip traces have a two-fold character: the . Tap 
traces either vanish smoothly with a necessary thinning down at the very emt, 
or else they terminate abruptly at some boundary within the grain or an impurity, 
The conclusion is drawn that slip traces aré, apparently, localized at grain 
fragments, The boundaries between the fragments may play a two-fold role: they 
may be the sources of the slip lines or, on the contrary, they may impede the 


development of slip over the grain, An analogous role is ascribed to impurities 
in the metal, : 


L, Gordlyenko “ 
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[Abstracter's note: Complete translation] 
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$/126/62/014/005/004/015 


E111/8435 
AUTHORS 3 Zatsepin, S.V., Kochnov, V.Ye, 
TITLE: Structure of slip lines 
PERTODICAL: het metallov 4 metaliovedeniye, v.14, no.5, 19762, 
73-677 : ‘ 


TEXT: | It is impossible to study with the electron microscope 
changes in the fine atructure: along slip lines because of their 
considerable length. An optical method for thin purpose is 
described, based on the examination of the surface with dark-fteld, 
illumination: the slip linea appear bright under these conditiona, Ff 
The relative oxtent of the brightness along the linen indicates , 
differences in formation during deformation and enables the 

sizes of the fine slip Lines and their: development along the whole 
slip line to be evaluated, Deformation nonuniformity was 

observed not only in pasuing Crom grain to grain and within one 
grain but also along a slip line, this being particularly 

pronounced in "hatchuring" of the lines, As deformation 

increases the height of the shear steps in lines near grain 
boundarios decreases, In -the central parte of the frains there 
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i $/126/62/014/005/004/015 
Structure of slip lines. E111/6435 
is both a general decrease in the height of shear steps and the 
development in some lines of coarse slip for deformations up to 
10%. The mothod was studied with type * 2¢+80 (Kn2cNn80) 
nichrome, rolled, heat treated and cooled in vacuum and J 
electropolished, There are 4 figures. yy 


ASSOCIATION: Chelyabinakiy nauchno-issledovatel'skiy institut 
: metallurgii (Chelyabinsk Scientific Research 
Institute’ of Metallurgy) 


SUBMITTED: February 13, 1962 
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(Hetatlograpty) (Dislocations in metals) 
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Solubility of nitrogen and carbon in cold-rolled transformer 

steel. Fin. met. 1 metalloved, 15 n0.6:937%041 Je 163. 

1. Chelyabinskiy nauchno-issledovatel'skiy institut eins 
(Stee1—Inclusions) (Solubility) : 
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AUTHOR! Zateepia, 8.7. (Chelyebiusk)) Elochevs » Bede a Kochnov, «— 
Eel ey Heke, 14, Cans ete 


‘TITLES The micro relief on the surface of nickel-chroutun alloys during onell pla- 
tie deformations _ 2a 


SOURCE: AN SSSR Iav. Metallurgtya ¢ Sernoye delo, 90.2, 1964, 172-176 


TOPIC TAGS: atcro relief, Xh20N80 alloy, £14378 alloy, nickel based alloy, chroatus 
containing alloy, plastie deformation, high temperature alloy, optical aicroscopy, 
electron microscopy, shear m 


ABSTRACT: The suthors determined the behevior of thie metal in an elestic-plestic 
region end, consequently, the beginning of the metal flow and its Cendency toward 
Plastic deformation, The purpose of the pres 
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structure with TD or DMD, I¢ was algo fond that for blends of the linear POE 
polymer with TMD the optimum ratio of NCO:08 was 1.311. This yielded (at 900) 
-completely hardened film within 6-7 hours. Yor the branched BOR and POE polymers, 
the optimal ratios of NCO:08 in their blerds with IMD were 1.411 and 1.111, and the 
hardening periods were 1 and 3 houre resprotively. A period of 16-20 hours was 
required for hardening films of the branched BOB polymer blended with TD at a 
HCO:08 ratio of 1.484. The hardness, adhesion, and resistance to chemical agents 
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using 30 mol. % trimethylolpropane of phenylg l or resorcinol as initiators, respec- 
tively, to obtain premixed polyurethan coatings characterized by stability in storage, Two 
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polymer and the diisocyanate were used as 50% solutions in xylene, the temperature of the 7 
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the linear polymers and type 1 prepolymers (substituting for the toluylene diisocyanate). | 
The reaction was complete within 40 min. or 1 hr. 40 min. depending upon which pre- | 
polymer (based on n-butyl or phenylglycidyl ethox) was added. All four prepolymers were 
then used as premixed polyurethan coatings, stored well when protected from moisture for! 
4 1) or 1.5 (type 2) months, were highly resistant to 12 months' exposure in 10 or 

20% solutions of NaOH, 5 or 10% solutions H280,, distilled water or transformer oil, and 
had excellent physical and mechanical properties (single coat 2S for type 1, 20-21 for . 
type 2, two coats 60-62 and 45-46, respectively, impact strength 60 kg-cm for all, 
relative hardness 0.72 - 1.00). Both types of coating were cured for 6 hrs. at 1000, 

Orig. art. has: 6 tables, 2 graphs, and numerous chemical formulas. 
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ABSTRACT: This work represents an attempt to obtain polyurethane varnishes froa 
polymeric glycidic esters. It wae desiratle to impart unlinited storability to 
the varnishes ard to prevent gelling on addition of pigments. To do 0, “blocked” 
polyurethanes were synthesized which contained no residval free funct tonal gtoups 
(hydroxyl and isocyanate stoupe). The synthesis of "blocked" polyurethanes wre 


accomplished in two stages: 
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AcPo$ PLYUSHCHENED, Yo,A,; KAPUSTIN, Yo.4., kand, tekhn, aeuk, dote,; 
KOBMZA, 1.I., kand, tekhn, nauk, nauchayy sotrufinik; SHIROKOV, 0.1.3 
UMRIKHIN, P.Y., prof., doktor tekhn, nauk; LEZHAVA, K.1.; ZHIGULIN, 
V.1.3 MOROKOY, P.X.; KHLEBNIKOV, A.Ye., prof., doktor tekhn, nank, 
etarehiy mauchnyy sotruiniky TARASOY, 3.8.; NIKQLAYEY, 4.0. 


Discussions, Bul, PSNIIOHM no, 18/19:40-66 '57, (MIRA 1124) 


1, Starshiy inshener Glavepetsetali Ministerstva chernoy netallur- 
e14 S8an (for Khodakovekiy), 2, Institut ease (for Yefiuov). 3, Di- 
rektor Tnaprodsersbinskoge metallurgicheskogo institute (for 
Kosenko). 4, Machal'aik ladoratorii Leningradskogo institusa ogne~ 
uporov (for Kasakevioh), 5, Zaveduyushchiy kafedroy netallurgii 
stall Inepropetrovakogo metallurgicheskogo institute (for lapitekty). 
6, Machal'nik laboratori{ Qiprostald (for Milip'yev). 7. Chelyabia-~ 
ekiy politekhnicheskly institut (for iscaer), 8, Maohal ‘aik 
teplotekhnicheskoy labocratorii Severskogo metallurgicheskogo savoda 
(for Demidovioh). 9. famestitel’ nachal'nika PSentral ‘nay 
laboratorii Makeyevekogo mtallurgicheskogo savoda (for Bornatskiy), 
(Continued on next card) 
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KHODAXOVSKIY, V.¥.---(continued) Card 2, 
10, Sibirskiy metallurgichaskiy institut (for Medshiboshakiy), 
ll, Laveduyushohiy kafedroy netallurgii stalf Kiyevskogo politekhat~ 
oheskogo instituta (for Kooho), 12 Ispolnyayushohiy obyasannoeti 
glavnogo inshenera Beloretakogo wetallurgicheskogo kombinata (for 
Ryn'kov), 13. Veesoyuanyy nauchio-issledovatel'skly institut astal- 
lurgicheskoy teplotekhnikd (for Lomakin), 14, Ural'ekiy politekhai- 
cheakly institut (for Kokurev). 15. Yanestitel' machal'aika teple- 
tekhnicheakey laboraterii Mishne-Tagil‘skogo metallurgicheskogo 
kosbinata (for Kiyucheroy), 16, Machal'nik teplotekhnicheskey labo- 
ratoril Tentrai'nay savodakoy laboratorii savoda in, Yoroshilova 
(for Flyushohenko). 17, Shdanovekiy motallurgicheskiy iastitut 
(for Kepustin), 18, Institut metallurgii im. Baykova AN S882 (for 
Kobesa), 19, Machal‘nik laboratorii martenovekikh pechey Veesoyus~ 
nogo nauchno~issledovatel skogo instituta metallurgicheskey teplo- 
tekhniki (for Shirokov), 20. Zaveduyushohiy kafedroy setallargii 
stali Ural'skogo politekhnicheskego institute (for Usrikhia),. 
21, Machal'nik motallurgicbeskoy laboratorii TSentral‘'noy savodskay 
ladoratorii Zakavkasskogo setallurgicheskogo savoda (for leshava), 
22, famestitel' glavnogo inshenera savoda im, Petrovakogo (for 
Zhigulin), 23, Machal'ait sartenovakogo teekha Rusnetekogo aetal~ 
largicheeskogo koubinata (for Morokov). 24, Institus astallurgii is, 
Baykova AN S882 (for Thlebsikevy), 25, Olavnyy inshener Petrovak- 
Zadaykal'skogo metallurgicheskego savoda (for farasoy). 26, Machal'e 

nik tsekha Magnitogorskogo metallurgicheskogo koabinata (for 


Mikolayev). 
(Open-hearth process) 
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KOCHO, V.8., prof., doktor tekhn, nauk; OBANKOVSKIY, V.1., insh,; MOLCHAMOY, 
rn T,, insh.; FLOSHCHENKO, Ye.A., insh. 


Heating opea-hearth furnaces of 500 ton capacity with hot coke gus, 
Mul, PSNIIGHM n0,1:11-15 He (MIRA 1198) 
(Open hearth furnaces) 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520012-9" 


BEV AEE A Rava lsine Re oMCE bs So ees ae, 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520012-9 


SOV/137-58-10-20563 


Translation from: Referativnyy ghurnal, Metallurgiya, 1958, Nr 10, p31 (USSR) 


‘ AUTHORS: _Kocho, VS, Granovakiy, V.I., Ploshchenko, Ye.A. 


TITLE: An Investigation of the Thermal Functioning of Open-hearth 
Furnaces in Which Compressed Air is Delivered in the Checker 
Port (Issledovaniye teplovoy raboty martenovskikh pechcy, 
rabotayushchikh s podachey szhatogo vozdukha v golovks) 


PERIODICAL: Izv. vyssh. uchebn. zavedenty. Chernaya metailurgiya. 
1958, Nr 1, pp 112-116 


ABSTRACT: 4000-4500 m3 compressed air from blast-furnace turbo- 
blowers is delivered per hour into the ends of the gas tank of 
the 220-t ovens at the Voroshilovsk Metallurgical Plant. The - 
employment of compressed air improves the fuel combustion 
process, thus making it possible to reduce the excess-air 
coefficient from 1.5-1.8 to 1.05-1.15. Heating of the gas 
checkers is increased by 100-150°C. The tank-lining life is 
increased from 80 to 200 heats, and dust loss is reduced. The 
slag pockets require cleaning every 280-350 instead of 130-160 
heats. The rate of C burn-off during the finishing period is 8 

Card 1/2 to 15% greater. When compressed air is employed, the melting 
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SOV/137-58- 10-20563 


An lavestigation of the Thermal Functioning of Open-hearth Furnaces (cont.) 


period is 20 minutes shorter, and the working period 13 minutes. The unit 
consumption of fuel, in conventional units, is 13% less. Delivery of com- 
pressed air makes it possible to maintain higher heat inputs and obtain 
higher output rates from the furnaces. The heat intake of the bath rises by 
40-60% with an air consumption of 2000 m3/hr, and even more at 4500 m3/hr. 
In the second half of the furnace, heat absorption declines when air 1s sup- 
plied, sometimes going to values close to zero. For a 250-500-t furnace, 
the optimum compressed-air delivery is 3000-5000 m3/hr; the precise 
amount requires determination by experiment in each individual instance. 
G.G. 


1. Open hearth furnaces--Operation 2. Open hearth furnaces-~Thernodynams properties 
33 Oxygen~~Applications 


Card 2/2 
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130-58+2-6/21 
AUTHORS: +, Doctor of Technical Sciences, Professor, 
aes ey V.I., Molchanov, Yu.D. and Ploshchenko, Ye. A. 


TITIE: Open-hearth Furnace Operation on High-calorific Value low- 
presoure das (Rabota martenovakikh pechey na vysokokalor- 
ynom goryachem gaze nizkogo davleniya) 


PERIODICAL: Metallurg, 1958, Sr 2, pp 9 - 12 (USSR). 


ABSTRACT: Blast~furnace gee 4a normally added to coke-oven gas 
for fir open-hearth furnaces to improve flame quality. The 


y 
Lomo Oe ge Fete oe ete uraecs Favdetigetion hae been” 


carried out by the imeni Voroshilova (imeni Yoroshilov) 
metallurgical works together with the Kiyevskiy polite cheskiy 
institut (Kiev Polytechnical Institute) of furnace firing 
without the addition. The authors mention this work in which 
pure coke-oven gas was used with the addition of turbine air 

into the side of the gas por and describe the adoption of 
practice with reduced (halved) quantities of blast-furnace gas 
which followed the competion of the first part of the work. On 
250 and 500-ton furnac the blast-furnace gas consusptions 


we 


8 
were 3 000 and 4 500 w/hour, respectively, the coke-oven gas 
consumptions remaining unchanged and the specific fuel 
Geo being equivalent to the decrease in blast-furnace 
car 
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130-58-2-6/21 
Open-hearth Purnace Operation on High-calorific Value Low-pressure 
Gas 


gas consumption. By increasing the port cross-sections, an 
equally high cemperest"s (about 1 350 ~C) was obteined for 

gas and air checkers. The slag pockets filled less rapidly, 

a higher furnace temperature and increased heat flows were 
obtained with the new practice: measurements with VE1I1T-designed 
proves on a 500-ton furnace are shown graphically. Three : 
experimental heats were carried out on a 500-ton furnace without 
blast-furnace gas and the averages of the main operating results 
for this and ordinary operation are tabulated (Table 1): the 
authors discuss these briefly and point out that there seems 

to be an optimal gas pre-heat temperature. They consider the 
functioning of the gas checkers with pure coke-oven gas. A 
failure of the lining of the gas ports on a 500-ton furnace led 
to the combustion products losing enough heat to prevent over- 
heating of the gas checkers and the furnace was worked on coke~ 
oven Ona continuously for 11/2 months. The operating results 
show (Table 2) mean @creases of 0.7 hours and 21.8 kg/ton for 


tap-to-tap time and consumption of standard fuel, respectively. 

The authors recommend the coke-ovengs firing of furnaces 

without blast-furnace gas, the cross-sectional area of the gas 
is grts being reduced to reduce the flow of combustion products 
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